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(54) RECEIVER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a receiver circuit which can 
more highly precisely transmit the signal of high speed by giving the 
time to spare of large timing to a judgement circuit. 
SOLUTION: Input lines 1 and 2 to which input signals are supplied, 
plural sample and hold circuits 3-1 to 3-n which sequentially take in 
and hold the input signals V+ and V- by multiphase periodical clocks 
&phiv;1 to &phiv;n, and judgment circuits 4-1 to 4-n generating 
signals equivalent to the weighting sum of the outputs of the sample 
and hold circuit and judging the input signals are installed. A period 
when the holding outputs of the sample and hold circuits are valid is 
made to be longer than the bit time of the input signals. The 
judgment circuit is operated by using the weighting sum generated 
in the overlap period of the valid output of the sample and hold 
circuit operating before and after the pertinent sample and hold 
circuit. 
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AAOTtiil»a i !)^'C«ftti«wy7 , A'/* 
[ ti*3S 3 ] n&m i idea*) s^-v mm~ & \ > 

[lf*«4] |g^3tcfei8<7>l^-A|i|&ic;fc^ 

X. liu!ffPJ5£0i&fi. #*-^F«E^5E«§fL^SM 
SSv^jcsaW* - izX -5 XmV£*r>7°>v/*-)V V 

®ffi<7)ti!,xnm&ttzmzmm^&m^z£M-?& z t 
im&*6 : m-$m i izmm<Du^~j<mmz^ 

mz&mth z t iz x -ox mm*)-yy°>v/*->v h hiss 

[000 1] 

L, mz . LSIf-y y (Cfc 

LTfcO. 01*. t£. DRAM (Dynamic Random Access 
Memory) ^CO^^I^S^TD-fe y ^COttH^i 

\imz3Mhi>v>w$>z. lx. z<7)*mmmmw 



Zft±2-£ZZbtfX'Z%^k^oWmiZ%iX%:X^ 

h. mfamz^ man. DRAMmttizm.mwtyn 

rS<7)fi-^^iM^ y 7°ftlz&llhm^?®8&7vi y 7 

mxcom-^mmiz&^x i>m-^m&M&<w*i±j!&mb 

[0002] 

[ft*<75i$ffi] ia i im&nm^fcmi/xy-^n-mz 

MV%mz9jk-t-fX3 y ^ 0X'fe h . 0 1 tC±3 V vt % #HS^ 
-^•1 0 lttiaftH5>fA, 1 0 2(ifl-^EjMS§ 

^) . *LX* 1 0 3{iHifti/>— A (l/^-yN'iggg) 
JiUui.. l2l^$it-S»J; Witf, si? — K 

fg^gffcH mm. v-^bzmigmmbnm) com 

mm^ffiMTli^lzmMnm^izM&'iTiiiiX v . 
fe-S,-^-^' (±IE^K> t^t^ix. 

ia»i o 3iiii-^<os«fli'Cfcs±ig«aiB (-9--^') 

•y rrt^K^IHSST'D -y ^IBBPtcfeV^r *>f"Jffl$n 

[0 003] 132(40 l<7)«#eiM^XxA(Cj;0fEi* 
SfTJt<i^T-^<?5— ^J^^-r&JgHT'J)-!.. LSI^ 

£\ feiMSS ( 10 2) ^fc J: «,^SEIffi*«it® 
fi-^-^tfj r o j , r i j JiEii^ffi'J-r-l. i fc#Ji 

muzyjk-txd^m-msm^^T-^zm^x. m. 
mmcommv^j^i o i36^^mffiacoiii&^>— 

0 3tc^L-C, ^-7>10 2^Uf-^" 101 

ooioi i— " zfcmtfzbz. sfiti (nwp^- 

a'103) lzmhtiKiE^T-?coWiB&m2lZ7r;-t£ 

&n-?(Dmm (ep) T3»ai3W^t*v^«>K:, 

mWIMi»^ffl^^»U>'W-« (10 3) T'ti. JM4> 

ntitf-^^" iooooi in-" tLtio 

[0004] 

&&ztitzm}m^£%mtzteMzm®nm§ima& 
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»■ i j «: jEwtcfi raw-* i k a*-?* -rtwHsewt t s 
tiatwb*. znism&tm-t&^mtLx. prd 

(Partial Response Detection) %fflm-t&ZtrfW& 

[ooo5] m3immcr>]si'-^®me>— mzwtv&m 

B<9HH£SW&fctf>«>@T*>S. H3tc^$ix^»«J; 
d^. l^-z-qgHHi, g**? h*7-9&l:Tfm%M 
S§ (77f20) £«*TflMt3;h.Tt*S. h 
V-9lt. X-f yf-1 0—1 5ti£l/m&l 6—1 9T 

8§j£§;fu i^-aem* (10 3) co— JjcoaJi (ft 
-f-) V+ « N 1 6 fc , «HftR3;Mfc.X-f 7fl0 
*J J: VS* 17t^U77f20 cO-^A^J fcfi? 

* 1 9 1 , mw&mztitix't 7fn fcckt/'^* 1 8 

b ZltLX? -yf- 2 O^ffll^OA^Jtti^^ixTfc^ 

[0006]^ 7f lOtgil 7 bcomWtS-V. 

-e^-TiXX^ 7f 1 1 fcilA' 1 2 Sr^-LT#BSmEVre 
f >!«n£ix&J: dKSr-oT&D, 7 7f2 0« 

&XMzl5.Zi\?i\x4 y^-l4JoJ:i>'l 5^117 
'J^-v- ^'«E v P r #Ep Jd $ ti h J; a C $r T v * 4 . -e 
LT\ iffl|l*7 hV-^SP ( 1 0— 1 9 ) lei Oil 

x\^h. 

[0007] -rtcJb-h. n^m^mfcftcmimmt. 

M 4 iz J3 It h 9 o y ? C L K <r>tvh~Ttf 0 9 4 5 >- ^ t 
f fc&Wt. -yf-1 1 , 1 2*5Xlt^4 yf-1 4, 
15£*>bL. X-<7fl0, 1 3«r*7fcLT«b* 
>yh^^A-C<^mffiS:^«fc»rS. ft^J5£ 
SMBi. m4lZ&l-r&7C}y9CL.Kcr>iL-h±tf<09'< 
$>9*t rfctiWC, y^-1 1 , 12tiJ;VX-f y 
f-14, 155:*7i:l,, ^.^7f 10, 13^yi: 

£3!b'y Y9AJ±crm%.<r>b % tCft^l*^IIL?l < <1 
tT% -r^*>. it'7 hOfi^mBESr^WL^il 

7i>J:tfl8£. Aa«^£iii»£«8M-5»&§ji 

1 6tJ«fcVl 9C»LTJ»IC«gBW*ifcT1 l f"3. * 
LT. ^<7>PRD£fiJfflL*:l^-A0m;:J:9. 
ISFF«wol»S:ffi« LTfi^-T- * £1 L < ffls&f £ X 

ifX^h. 

[0 0 08] U>»L=5r#^ ±^PRD^fiJfflLfcl^ 

b'-y h 941* ( T ) #Wft^B*£rt£t*"C»9, **iJ2M* 
lifif«flE<«Httff^7 7f2 0 (¥"J5£08&) 



Z b \Z?£h . 

[00091 #HBJfoL ±ML^^*<?Jl/S/-/'N'l£lB* i 
[00 10] 

[PS2r»^l»^O^S3 *«WCJ:*Uf , A^jft 
^'ffi*&$ix-&A*|gt, f^A73^(ctS^$tt. ^-ffi^ 

LT, MfBA^fi^-^fJ^-I.^IIIBfcS-fiii.. Mie 
fc*»ft* W^ffl^Tfyie^IUB^Wl^^ J; 3 (c 

[ooii] m5\±*ftmz&h\sis-rt®fo<nmmm 
mmz&whwmzwpRt&tz#>cr>94 ^yymxh 

05tC*5VVC. #ffS«F#l, 2JiA^, 3-1- 
3-n<i:Hf >y>V/*-)VY®d&^ -f LT. 4-1—4 

fc LX\±. ( 2*) T'S>l>^{i3:< , is>y>VX. 

>v ( i*) <nx-ymb Lxffi&-?&zbi>xz&. 

[0012] *%tm<W-^®mZ. ^MJSitXX-f y 
1-*m^tzy-y7°)V/*— ;UH[1JB3 - 1 — 3 - nSrffl 

0, KTfc:*t4Htit«rt4. m-^K (v+,v-)*^o 

mE^hyy ; jx9x-( vttit^x&mzmfiivtim 

ZMlzLXWRth. h^VyX^^ /fll 

2? a -y ^ ^ ifimu^jUH<7ymSiz.mMti> t> cob&fe-t 

Stt^»„ £dT. X-f yf-^>-ffiJ)ifc-9-^T;U^*<7) 
^ a y ^ <^3&^K^H(7)^c7)*§ T s J: 0 + 

7^/J^^ imii-*t>'yji>®&cr>mfrim^w± z im&m 

t,zy*u-^-2>Zbt,z%:&. 
[0013] OKiz^ x4 v^^y^z-thb. y>y>v 

laSrThfc-r^i:. T s b Thcom±9v -/ 9 <t> (4> 
k) «T P CfL<iS. ££-C. IfflRO^^r/U 
;l^HH]gS3- 1 — 3-nSr^-ffic7)^ay 1--0 
nT'Sj^^-tirl. , »f^*Qta^-& 2oo-9-y7-;u/* 
3 - k *S i - (k+l) comximft9 a y 
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jH*H» (3-k, 3-(k+l))Blfc:*svvt, w^sssc 

t-A'-5 y 7$JBTo P £>'± t & . ic7)3j--y\'-7 77 
M^Topte. 2o<W>-r/P/*-/P ( 3 - k , 
3 - (k+1) ) *>atfl#-)£C* 0 . Z<VMS12W>? 4 5 

[0014] *5|BJ<7)l/v— vqgKli. ^ 

□ -y ? *m^xw7°)v/-fc-)v h HlggO? o y ? 

J: 9, *-A-5-y7l«iaiTop*^<-rSifC. 
#«£lll^iW£te:B$B£jW*> i #T'£ I) . 

K ElS&cO^aj^^ 5: aiwc— ^ >y r$ -fr $ .r 
k C J; 0 . iO^-A-^ y THHIBk^^fftfiJ^lalHW) 

[00 15] 

[f6BJ«OHS6<7)»ffi] OT\ *SMHtc«&l'S'-A|||B 

W 5/- 1 mWMZxk-ty'v y ? BffiHT' 
08til27^l^-A|gi&c7)t^£t&BJH- 

ht&><r>?4 *>?mx'hh. mmz&^^x. 

JUKIIIHL ZLX. 4 l&XTfA 2(ifiJ^@SS 

[0016] H7^^nsj;^{c. *sbi mmmcou 
is—^mm±. 2 ^co*r>7°)is/*—ju\!\B\8&3 1 , 3 

2. fcit>\ 2 ^COf<J5£[IIS&4 1 , 4 2£«£TV*&. 

&*r>7)v/-fr-)VYmd&3 i*3j;tX3 2(s. -Hx-m 

§13 1 1 , 3 1 2fcitX3 2 1 , 3 2 2.MlX{C. X 
-f-y^-313, 3 1 4i3il>'3 2 3, 3 2 4 £(8t;i . 
ilfilgi3 1 1. 312:321. 32 21ZXJ yf- 
313, 314:323, 3 24 Sr^LTft-^ISl i3i 

[0017U>f 7f31 3i5<fcl/3 1 4li?o-y?0 
ItcJ: 9Srf£U ^a-y^^> l*^^;UH<7)fi8^^ 

tz. yf-3 2 3fcil> '3 2 4fi? Dy ? 0 2 tCt 0 

^£*i£J:dK. 20£7)-9->-r^/*-;PK(l]S&3 1 
fcJ:l/3 2&. -enm^o-y^01ir>J:l/<)£.2T'i)j# 
"T^**. ;«;D7^1 4: <£2i:«:tWr (Tlit'7 

CDffil^/UL^H (Top) 



4 DttttMJ (fj£) ^^fSy/. Tsli?D 7 

l^U^I/Hk^iSBia. fit, Thti^-yu 

[0 0 1 8] ^0S§4 l*$J:tf4 2(i. 'J>-'x*7T- 
7* (regenerative) 7 y ^-0&&T'£> 0 . dft 'J >-'x 
*5-r-f 3/5-yf-|Il».4 lfcJ:lX4 2{i. f£i£-r&J:3 

T-Jbft. M9lz^Zti&J:olz, «5eES84 1(42) 
(i. Pft^HMOSh7yxX^4 0 1-4 04, 
Nf+*AUJOSN5^^4 0 5-4 1 2. fcj: 
IX. N A N D jr— h 4 13,41 4Zmz.Xffif8.ZtL, 
h7y^f4 0 5, 406tCj; Oft-f-V+.V- Srgft 

m&&icoh7>i;*?^T£ffif]iL. &fz. h?>=J 

4 0 8(~J;0ft^-Vo+, Vo-£^(tBX&3l 
2(DY7>i?X?^T*mm-h£olz%-?X\^. c: 
h7yy'X^4 05, 4 0 6<5)y-hS(2W) 
J3j;tXh5>'> ; ^^4 1 l<?5y-hS ( 2Wt)ti. h7 
yy'X^4 0 7, 4 0 8<7)<!r— M|g (W) fcitA'h^V 
i/X^4 1 20>y—hm (Wt)cr>2mkLxm&LZtlX 
V^-i.. -T^*>. ^Jitf. fj^0i?§4 1 tCfcV^T. MS 

co— -n<ry*rvT)V/-fc— )VYm&3 lcottJ* (V+.V-) 
Ji. ^lc7)b5^> ; X^'<T^h5>^X^40 5, 4 

/W-FIHIS&32 £7)t±J^I (Vo+, Vo-) {±. ±IB^loh^ 

y isx ? ^ r fc ^comtxm 2 co h =? v ? ^tco 

C^ot^S. ^fc. b7yyx?4 0 5, 406fci 
X/4 1 lcoy—h^t . hv>i?X-?401 , 408fc 
£T/4 1 2cr>y-hmtl±. 2 : 1 c7)Jt*tRB^$fL€» 
tcOT(i^r<. ^<50b'-y h^^AOft^ (V+,V-)fc 
Jtr^lttBUOt' y b^-f ACOft-^ (Vo+, Vo-) CDg£# 

[0019] dfLtc i K> , ¥"J^HJg&4 1 Ji, 
h^-YA^ff^- ( V+, V-)3&»4,DSmOt*-y r-;5M A<7)ff 

f (Vo+, Vo-) <7)5 0%£HL3lvvfdIS:¥'J5e-r&. 

ATtztt-Ftitzimx-ft oztiz%&. *mim 
mmxii. wmms&4 imx/4 2«. 2owyr^ 

K01&3 1 itX3 2(7)tB^*^^-^<7)^ 
fc^J^iM^Sff a fcft . ^CO^-yN*-^ y ( To 

p) /i'WJ^^w s >ytf-?tix i>nfe&3kiz&wtf£. 
t&ztw%<. imcr>®mzik«x x o ismzmmz 

ttLX&®£$ftz-£h Z t tfX't* h . 
[0020] Ml 0(iH7coi^^— smmz&lfZ-y-y 
r^/^-/UKHlSS3 1 , 3 2<OSSBW£iS-$13K0"e 

di o^^n^iot*. ^^cto-^^vw/ 

*-;Ur-'lHlS&3 0{i. ^fi (^-;UKffl§M) 3 0 1, 
3 0 2, fcitX. X-f y^3 0 3~3 0 8^fili.Ttg^ 
Ztl&. tyr/mS+li, X^yf303, 306±> 
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&Z/3 07, 3 0 8^yt^^7f-3 04, 3 0 5# 
*-;l/FfflS»3 0 1*iJ:t^3 0 2«, 

latcti, .X-f -yf-3 0 3, 3 0 6i3«klX3 0 7, 3 08 
^7t^7f3 04, 3 0 5^yt^roT, 
/UKffl**3 0 lt>J:V3 0 2«5— <Wi«*ltl*jJ:lf 

[002 1] HRfc, 1f>7VW/*-;W KEWCtt F 7 

%X'hhtz#>. mmm^iRomrnm^nxta^iz 
as, Ei 2{iiai i<nvis-'<mncvmft*wm-&tz 

thcDfJ $>7WX'$>&. HI Kcfc^T. #8&BF#3 
- l~3-4«i-*f^r;P/*-/PHIUS§. ifc. 4-1 
— 4-4«fflteHI» (5 7f) Sr^LTV^. 

[00 2 2] 01 Hc^ft&idtc. 2^2Hife0iJ 
t4. 4060-9-^T^/*— ^H0SS3- 1 — 3-4i>J; 
lMo<#PJJt0K4-l~4-4£«JflU #-T^T^ 
F EISS 3 - 1 ~ 3 - 4 fc*t LT ^ft-rixfl-f 

(?n-y?) 0 1— *4^tt*&LT8E»-^«J:ac:«ro 
TV^S. ddT% *}->7°iV/*—)\sYmn3-\~~3- 
4<r>mmm^4> 1 — *4tt. 01 2t^£;fx&J;dt;:. 
WTpWb'7 h^-f A (4T) «4ffl^D 7 ^h$ 
ftTfcr), 4fc. ¥U5EH!i$4- 1-4 -4^)5^17-^ 
5>^**J»-r&5«y^i^LATl— LAT4J4. ft 
#0 1 — * 4 5 V^i: 

vI^T\ D y ? 0 (0 1—04 ) jWSI^UH 
«Tsli2t'7h^^A (2T) T'£>9. * 

F $ ftfcft-f- ^^rlElT h£>2h'yF;5MA 
(2T) Tfc*. -?• LT. m*)iZO ffiT'Kj^r -?> 2 OtfO 

FlUffi 3 - 1 fc 3 - 2 CDS ) 1 f 

7 h^^f A ( T ) titfC?)*-^-? y?°WmToptf$L 
Hot, fiJSHSI 4-l~4-4**»fE 

■thtztb<D?4 s y/7-i;y^t'7 f ATt-ri. 

itfr'flS. #312 ?HS6<TO4. fl£HI» 

<7>mft?4 iy/7-y>Jh' 7 h^-f A (T) kHP? 

t'tt+M< -rs a t tfx-z ztitb. maui:* i o g b 
n^x®ftmt&ztrf*imt%&. 

[ 0 0 2 3 ] 01 3l±*¥tWlzW ! hl/~>-^\o\&CDWl3 

wmcrmm m&®m z^-timmx'h&. mi 3 

tiZyji^ti&XoltZ^ 2^3 »£#Jo¥<J5e[1I88«4 . 5 >y * 
4 20. Pft^HMOSh7yxX^421, 4 2 
2. Nf-v^HMOSh7yy^^4 23-4 285: 



(V+.V- ; Vo+. Vo-) tfZtL^tinE.-WtiSSmcD 

ifcZmmmt Lfc3l«r*T (423, 424:425, 
4 26) £ffll-vC:fc9. Ztl&P *H&. h y>iSx 
twnm^r'UX (4 2 1 : 4 2 2 ) ■* 

*m3mmmxn. m^m^xy—i/xm^. 
m^mxvyyjux^-juYmmiafx^m^n^m^ 

tc. *m3mtmx\ mm? v^zmm-t&coizit'^x 

mfeimmiz-zh. 

[0024] ZZX\ h5yyX^423, 424<0^" 
-MIS ( 2W) iDj:Vh^>> ; X^4 2 7<oy— Ml 

( 2Wt)i4. Miif . h5yy'X^4 2 5, 4 2 6«y 
— MB (W) &£Z/h7>i;x?4 28cr>y— hjg (W 
t)<7)2fet LXBtfLZtl. m&W>yh?-IJ±<7>m^ 

( V+, V-)*^ItBljCOf'-y F^-f Ac7)ft^" ( Vo+, Vo 

-) ^5 0%£ilL3lvvta;*fl-tt£L/dI£¥'J5£-r& 
idtC^-oTV^. ^rt5. b5yyX^423, 424 
2 7cr>y— h(gfc. f7Vy^^4 2 5, 4 2 
6J3J:tf4 2 8£>y— MIfctt. 2: 1 COit^tCRB^^ 

ix-i>t<yrm3:<. it^h'7 h ^-f Ai0fi^c^tr-i» 

[0025] 01 4(4*^BHt^l>^^-M[5|S§<^lg4 
HSfefiaj£^-rEg&H-C£> 0 . lo<7>-9->r;P/*-;WF 
ESS (3-n) &J:tPPJ5£[H]g§ (4-n) co^^-Tt 
cOT'fel). 014t^?ix^J:3t. ^yT)V/i^— )V 
(3-n) (4. §1331 , 332, X^f y^-3 
3 5 — 34 2£{Si.. n#Bco$lJfflIfl^-0nt>J:tXn- 
l#a^*IJffl)ft-^0 n - 1 tCi 0*<JfflISni»X-f y^3 
3 5 — 3 4 2JCJ; 0 2fflC0*-;PF§i3 3 1 . 33 2 

<^w&wm-%>x.o\,zts:~>x^h. ttz. nizmm 

(4-n) {4. §43 3 3. A 3 3 4 . X-^ y 

f343, 344Sr«iTV>4. iiT. #.U«*op 
{4. Wm^/<t> n - 1 &S.Tf/4> nC0^-^-y 77 

•ri.SB^taj^j§^.i>^T-s>o. /0op(4fi-^0o P c7) 

[0026] *®4HSfe^^v— ^N'HISStCfc^T. ¥<J 

swra^t4 . tr y f ^ -i A^ft-f-mjE ^ f 

^-•&§»3 3 2t^LTH?iJt. i!*^b'-y h^-fAO 
(t^-^^-zU F Lfc§*3 3 1 i: t o 1 {ic0^§«3 

^-(cA^$tl'l»fi-vffl{4. JR^f-y F^>f Ac7)fl#fS 
i^WWX (iS*Ob'.y F^^Ac7)ft-^ffi) ^liL^IV^ 
^t^Mc^rft. Cldt, §*3 3 l<y)fiISrC 1 i: U § 
43 3 2cr><l^C2i: L. Si3 3 3«I*C3fct4 
k . WW{4M5'J^$tLS§43 3 1 J;l/3 3 3<7)Jt 
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mx^fo. ww=ci/ (ci+cs) htzh. *m 
immmvte. mx-mmm (Mx-mm) &&®m.3 
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